The Sierra Mazateca is located in the northern mountainous region of Oaxaca, Mexico, between the Valley of Tehuacán-Cuicatlán and the Gulf Coastal Plains of Veracruz. It is part of the more extensive Sierra Madre de Oaxaca, a priority region for biological research and conservation efforts because of its high levels of biodiversity. A floristic study was conducted in the highlands of the Sierra Mazateca (at altitudes of ca. 1,000-2,750 m) between September 1999 and April 2002, with the objective of producing an inventory of the vascular plants found in this region. Cloud forests are the predominant vegetation type in the highland areas, but due to widespread changes in land use, these are found in different levels of succession. This contribution presents a general description of the sampled area and a checklist of the vascular flora collected during this study that includes 648 species distributed among 136 families and 389 genera. The five most species-rich angiosperm families found in the region are: Asteraceae, Orchidaceae, Rubiaceae, Melastomataceae, and Piperaceae, while the largest fern family is Polypodiaceae.
In Mexico, cloud forests (bosques mesófilos de montaña, bosques de neblina or bosques húmedos de montaña) occupy 0.6-1% of the country's territory and harbor approximately 10% of its known plant species (Rzedowski, 1991; Villaseñ or, 2010) . Human activities have reduced these cloud forests to mere fragments, making them highly vulnerable and a priority for conservation (Rzedowski, 1991 (Rzedowski, , 1996 CON-ABIO 2010; Ponce-Reyes et al., 2012; GualDíaz & Rendón-Correa, 2014) . Cloud forests in Mexico are generally found in mountainous regions, at elevations of 1,000-2,500 m, where precipitation levels range from 1,000-3,000 mm, and the average annual temperature is 12-238C (53-738F). They typically have a constant cloud cover and are characterized by high levels of humidity (Torres-Colín, 2004; Villaseñor, 2010; GualDíaz & Rendón-Correa, 2014) . The states of Chiapas, Oaxaca, and Veracruz have the largest areas of cloud forests (Villaseñor, 2010) . The Sierra Madre de Oaxaca has an extensive area of cloud forests that has been identified as a priority region for biological research and conservation actions (Arriaga et al., 2000; Ponce-Reyes et al., 2012) . While several floristic studies have been conducted in this region, there are still areas that remain under collected. Such was the case of the Sierra Mazateca, located in northeastern Oaxaca. The objective of the present study is to contribute to the knowledge and documentation of the vascular plant diversity found in the highlands of the Sierra Mazateca, at altitudes of 1,000-2,750 m (3,250-9,000 ft).
The Sierra Mazateca is located between 18800 0 -18822 0 N latitude, and 96830 0 -97815 0 W longitude and occupies approximately 1,050 km 2 (105,000 ha). Its northern limit is the Petlapa River (Fig. 1) , which separates it from the Sierra de Zongolica of PueblaVeracruz, and its southern limit is the canyon of the Santo Domingo River, which separates it from the southern Cuicatec region and Sierra de la Chinantla (Fig. 1) .
The region encompasses an altitudinal range of 250-2,750 m (800-9,000 ft). Generally, its rugged topography is characterized by steep slopes and deep ravines, although in some areas there are small open valleys. The inhabitants of the Sierra Mazateca make a distinction between two zones within the region, based on climatic differences: a tierra fría or Mazateca Alta (high-altitude areas), where the climate is generally temperate; and a tierra caliente or Mazateca Baja (lowaltitude areas), where it is generally much warmer. The altitudinal limits of these areas are subjective, but the transition zone between lowland and highland areas generally begins at about 1,000 m. The average annual temperature in the highlands is 16-228 C (62-728 F) , and the average annual precipitation is 1,498-4,942 mm, making it one of the highest-precipitation regions in Mexico (INEGI, 1983; Servicio Metereológico Nacional, 2017) . There are two annual seasons in the region: a rainy season from June to October, and a dry season from November to May. Different types of soils are found in the highlands, including umbrisols, luvisols, cambisols, acrisols, regosols and phaezems (INEGI, 2007) .
In terms of its substrate composition, the Sierra Mazateca can be divided into a western noncarbonate rock area composed of allochthonous Jurassic rocks (sandstones and shales), and an eastern area composed of Cretaceous karstic limestone. The dividing line between the two areas is east of the town of Huautla de Jiménez and runs in a N-SW direction from the village of San Andrés to the Santo Domingo River. In the western noncarbonate areas, limestone outcrops sometimes also occur. These outcrops are Lower Cretaceous limestones that have been exposed because of erosion through the thrust sheet caused by the Petlapa River (Smith, 1994) . In the karstic part of the Sierra Mazateca there are many large cave systems. One of them is located just east of Huautla de Jiménez, in the area where the region's two different rock substrates come into contact. This cave system, known as Sistema Huautla, is 78.3 km (256,890 ft) long and 1,560 m (5,118 ft) deep. It is the deepest known cave in the Western Hemisphere and the ninth deepest cave in the world. This cave system has been explored and mapped since the 1960s, but a new longterm expedition project, Proyecto Espeleológico Sistema Huautla (PESH), is working to extend its known length and depth (Steele, 2017) .
The geological history of the Sierra Mazateca, like that of south central Mexico in general, is complex. The region belongs to the Sierra de Juárez Geological Subprovince, characterized by flat-lying, NE-directed overthrusts and fold-structures that have complex internal structures. Geological studies indicate that the northern mountain range of Oaxaca was formed by folding and faulting processes during the Laramide Orogeny that took place from the late Cretaceous to Paleocene, approximately 80 to 55 Ma (Johnston & Stephen, 2004) . The uplift of the Sierra de Juárez, including the Sierra Mazateca, is thought to have begun 16 Ma, in the middle Miocene (CentenoGarcía, 2004) . The largest structures within the Sierra de Juárez are thrust faults overlain by different rock types. Three of them are associated with the Sierra Mazateca: (1) the Cuicateco Fault in the western part of the sierra, near Teotitlán de Flores Magón, characterized by rocks of the Cuicatlán Complex consisting of metavolcanics, schists (Charleston, 1980) and lens of serpentines (Carfantan, 1981; Campa & Coney, 1983) ; (2) the Huautla Fault in the central part of the sierra, east of Huautla de Jiménez, characterized by allochthonous Jurassic sandstones, shales, mudstones, and thin bedded limestones (Moreno, 1980) ; and (3) the Cerro Rabón Fault in the eastern part of Sierra, characterized by coraline limestones from the Lower to Middle Cretaceous (Smith, 1994; 2002) of the Cordoba Platform (González, 1976) .
The Sierra Mazateca is located within the Papaloapan River basin, the second most important fluvial system in Mexico-after the Grijalva-Usumacinta system-in terms of its streamflow (Pereyra-Díaz et al., 2010; CONAGUA, 2016) . Within the region, the two largest rivers are: 1) the Santo Domingo River, in the southern part of the sierra, which eventually becomes the Papaloapan River and discharges into the Gulf of Mexico, and 2) the Petlapa River, in the northern part of the sierra, which discharges into the Miguel Alemán dam in the eastern lowlands. Throughout the region there are perennial and intermittent streams. In the western part of the Sierra Mazateca, where the substrate is composed of mostly impermeable noncarbonate rocks, several springs and waterfalls are present. However, in the dry season, their flow decreases dramatically and some even disappear completely. In the eastern karstic part of the sierra, there are no significant surface streams, as all the rainwater percolates into the karst. In the Cerro Rabón massif area, the water collects near the base level creating a number of subterranean rivers (Bitterli & Jeanin, 1996) .
In the western part of the Sierra Mazateca there is a large mountain range, known as the Sierra de los Frailes, that lies diagonally in a N-SE direction. In the central part of the region there is a major gorge formed by a tributary of the Petlapa River that runs northward from a locality known as Puente de Fierro. Maps refer to it as the Puente de Fierro River (INEGI, 2015) although locals rarely refer to it by a specific name. In the eastern part of the sierra, the karstic massif known as Cerro Rabón, rises prominently from the lowlands. The SE portion of this massif has a spectacular rock cliff that rises from the ground almost vertically for at least 1,000 m (3,300 ft). Smaller, exposed rock cliffs are frequent in the central portion of the region.
Like other areas of Oaxaca, the Sierra Mazateca has a rich cultural history. Its population is composed of indigenous Mazatec people with different degrees of acculturation to modern Mexican society. Their tonal language-Mazatec-is the third most widely spoken in the state of Oaxaca after Zapotec and Mixtec. Mazatecs represent the ninth largest indigenous group in Mexico, based on the number of individuals who speak Mazatec (INEGI, 2010) . Nahuatl and Mixtec communities are also found in the region. Some of the earliest evidence of human settlements in the Sierra Mazateca is found in tombs, archaeological sites, and caves scattered throughout the region. Based on the artifacts found in these sites, there is evidence of habitation going back to 500-750 CE (Hapka & Rouvinez, 1997; Munn, 2014) , although further studies are required to establish a detailed chronology of the preHispanic history of the region. While many residents of the Sierra Mazateca live in the region's large towns and urban centers where there is access to a wide selection of goods and services, a substantial number live in smaller, rural communities where they grow different crops including maize, beans, squash, and a variety of edible greens, and raise livestock including chickens, turkeys, pigs, and goats. The Sierra Mazateca was, until recently, a major coffee-growing region in Oaxaca. Since the early 1900s, coffee cultivation was the main source of work and income for Mazatec people. However, due to the sharp decline in the international coffee prices of this crop in the 1990s, most of the plantations have been abandoned, and current coffee production is primarily for local consumption.
The oldest reference to the highland vegetation of the Sierra Mazateca is found in the Relación de Teotitlán, a 1581 description of the town of Teotitlán de Flores Magón (also known as Teotitlán del Camino) and its adjacent areas. This is part of a series of documents written in the 16th century to inform King Phillip II about the characteristics of the territories in New Spain. The Relación says that:
Guauhtla (Acuña, 1984, pp. 206-207) . In January 1906, Mexican geologist Manuel Villada visited the region to explore and document the cave of ''Nindó-Da-Gé'' (Mazatec for: Cerro del Agua Crecida or Mountain of High Water), located in the central area of the Sierra Mazateca, near the town of San Antonio Eloxochitlá n. In addition to presenting information about the geology of the area, he also provided brief descriptions of the topography and weather, and he identified some of the most ''notable'' plants he saw during his visit. He began his expedition in the town of ''Teotitlán del Camino'', and as he made his way into the sierra, he traveled through the Sierra de Los Frailes, which he described as follows:
As (Schultes, 1941: xiii) . One of the most important culturetraits that attracted Schultes' attention to northeastern Oaxaca was the use of psychoactive mushrooms by Mazatec people. Early colonial documents noted the use of psychoactive mushrooms by the Aztecs as part of their religious and healing traditions, but this practice subsequently went unreported until the 1930s, when it became evident that some communities in Oaxaca were still using fungi as part of ritual ceremonies. In 1937, Schultes received specimens of these fungi for identification. The specimens were so poorly preserved that Schultes was unable to identify them, but the news that they existed sparked his interest so much that he headed to Huautla de Jiménez to investigate the matter personally. During his stay in the Sierra Mazateca, Schultes confirmed the use of psychoactive mushrooms by the Mazatecs, but he erroneously identified them as a species of Panaeolus (Schultes, 1939). Nevertheless, his publications on this topic prompted others to visit the Sierra Mazateca, and in the late 1950s, French mycologist Roger Heim properly identified the mushrooms as a species in the genus Psilocybe (Guzmán, 2008) . To this day, the region is famous worldwide for these mushrooms which have attracted both Mexicans and foreigners interested in consuming them for either medicinal or recreational use.
As the title of Schultes' thesis implies, his research focused on economically useful plants. Therefore, many of the species he includes in his work are cultivated plants. For the Mazatec region, Schultes listed 164 species of vascular plants (130 dicots, 26 monocots, 2 conifers, and 6 ferns) that he found to be of economic importance (Schultes, 1941) .
In 1993, the Sociedad para el Estudio de los Recursos Bióticos de Oaxaca (SERBO) wrote a brief report on the botanical observations their team made on a visit to the plateau of the Cerro Rabón massif. The report has not been published by SERBO, but it was used to write a brief description of the Cerro Rabón forests for a speleological publication (Bitterli et al., 1996) . In the latter, the authors note the presence of Cupressus lusitanica var. benthamii (Endl.) Carrière and Oreomunnea mexicana (Standl.) J.F.Leroy in the region, two species with limited distributions in Mexico. Oreommunea is a relict species from the Miocene, and its presence points to the ancient origin of the region's cloud forests (Rzedowski & Palacios-Chávez, 1977; Palacios-Chávez & Rzedowski, 1993; Rzedowski, 1996 , Herrera et al., 2014 .
In 1994, Carlos Ruíz-Jiménez made a structural analysis of the vegetation found in a portion of the Sierra de los Frailes as part of his undergraduate studies at Mexico's National Autonomous University. In his thesis, Análisis Estructural del Bosque Mesófilo de la Region de Huautla de Jiménez (Oaxaca), México, Ruíz-Jiménez listed 178 species (3 lycophytes, 25 ferns, 3 gymnosperms, 147 angiosperms) for an area known as Puerto Soledad (Ruiz-Jiménez, 1995; Ruiz-Jiménez et al., 2000) . The present study includes 75 of the species in Ruiz-Jiménez' work. However, a careful analysis of synonymy has not been made of the rest of the species.
The biological diversity of the Tehuacán-Cuicatlán Valley, located west of the sierra, has been studied extensively. This mostly semi-arid region, encompassing approximately 10,000 km 2 (1,000,000 ha), maintains 36 different plant communities and its flora represents 10-11.4% of Mexico's national plant diversity. In the region's higher elevations there are oak forests, pineoak forests, and to a smaller extent, cloud forests, particularly in the southernmost part of the valley (Dávila et al., 2002; RuizJiménez, 2003; Vaiente-Banuet et al. 2009; Canseco-Márquez & Gutiérrez-Mayén, 2010; SEMARNAT, 2013) .
Beyond these studies, botanists from various Mexican and international institutions have made collections in the Sierra Mazateca, but no concerted efforts, apart from those already outlined, have been made to study the flora of the Sierra Mazateca.
I am a native of the Sierra Mazateca and undertook this study to better document its floristic diversity and to provide baseline data that could support the development of educational materials about the region's biodiversity. The present study does not attempt to synthesize previous work by others in the area; rather, it aims to contribute to the knowledge of the region by enumerating the plants collected and identified during the project.
METHODS
This study was conducted in two phases: the first focused on the collection of specimens, and the second on the identification of vouchers. The exploration of the Sierra Mazateca focused on three study areas which were selected because they present dense vegetation cover and have distinct geological, altitudinal, and landscape characteristics. The study areas selected were: the Sierra de los Frailes, the canyon area between the towns of Huautla de Jiménez and Chilchotla, and the Cerro Rabón plateau (Fig. 1) . The collection sites in these three areas are described in Appendix 1.
STUDY AREA NUMBER 1. SIERRA DE LOS FRAILES: This area is the westernmost mountain range of the Sierra Mazateca, located in the noncarbonate portion of the region (Fig.  1 ). Its highest peak (and that of the region in general) is the Cerro Pelón at 2,750 m (9,000 ft). Five general localities (see Appendix 1, Localities 1-5) were surveyed in this area, ranging in altitude from 2,020-2,750 m. The tree canopy in the Sierra de los Frailes generally reaches heights of 20-30 m, as observed in this study.
The Sierra de los Frailes is readily accessible by a major two-lane roadMexican Federal Highway 182-that provides access to the Sierra Mazateca, and by other unpaved roads. If approached from Teotitlán de Flores Magón in the Tehuacán Valley, the Sierra de los Frailes will be encountered after making an ascent of approximately 1,000 m (3,280 ft) from that town. As the altitude increases, the climate becomes noticeably cooler and the vegetation more lush. As one approaches 2,000 m (6,561 ft), the landscape changes dramatically and epiphyte-covered trees of 15-20 m (50-65 ft) in height become a common sight. This change in landscape and climatic conditions marks the beginning of the Sierra de los Frailes. Continuing along highway 182 toward the community of Plan de Guadalupe, at about 2,300 m (7,545 ft), one finds extensive stands of mature cloud forests in the north-facing slopes of the area. Some of the trees present in these forests are: Quercus corrugata, Q. ocoteifolia, Q. scytophylla, Podocarpus matudae, Clethra hartwegii, Cleyera integrifolia, Styrax ramirezii, Drimys granadensis var. mexicana, Ocotea betazensis, Cinnamomum effusum, Osmanthus ameri-canus, Phyllonoma laticuspis, Prunus brachybotrya, and Ternstroemia tepezapote, among others. These forests have a canopy of 20-30 m (65-100 ft) and do not present a significant understory except for the areas where they may have been disturbed by human activities, or where there are gaps in the vegetation due to natural events (i.e., falling of trees). In the fringes of the forests and along the highway, many Asteraceae herbs can be found including Dahlia australis and Senecio callosus.
In comparison to the other areas studied in the Mazateca region, these forests present a much lower degree of human disturbance.
At the Plan de Guadalupe one can continue along highway 182 toward Huautla de Jiménez, ascend the Cerro Pelón by foot, or travel to the southeastern portion of the study area.
On the slopes of the Cerro Pelón one can find: Arbutus xalapensis, Clethra hartwegii, Cornus excelsa, Ocotea betazensis, Quercus ocoteifolia, Ugni myricoides, and Weinmannia pinnata, among other trees. In the higher parts of the Cerro Pelón, starting at about 2,600 m (8530 ft), trees on the slopes exposed to the northeastern winds, such as Clethra hartwegii, present many morphological deformations in their trunks and branches. At the very top of the mountain there are no trees, only dwarf shrubs measuring 40-70 cm (1.3-2.3 ft), including Gaultheria erecta, Pernettya prostrata, Vaccinium confertum, and Quercus depressa. A few herbs such as Osbertia stolonifera, Ottoa oenanthoides, Lycopodium clavatum, and L. thyoides, as well as a Calamagrostis grass and a terrestrial orchid can be found growing among the stunted shrubs. Whether this vegetation is natural or a result of human activities is unknown.
Toward the southeastern part of the Sierra de los Frailes, along the road to Agua Duende, one can find large specimens of Clethra lanata, as well as Myrsine juergensenii, Pinus patula, Ternstroemia tepezapote, and Citharexylum mocinnoi. Further south, near the communities of Agua de Cerro and San Pedro de los Encinos (between Agua Duende and Soyaltitla), an excursion into the forested slopes leads to similar forests such as those in the previous site, but populated with Quercus aff. corrugata, Oreopanax liebmannii, Chiococca sp., and many specimens of Cyathea fulva, among others. An interesting and quite particular aspect of the areas near the community of San Pedro de los Encinos is the presence of dense stands of oaks-5-7 m tall-with very narrow trunks. The inhabitants of San Pedro de los Encinos (named after the oak trees described, encino being the Spanish term for oak) have indicated that these stands grew after a major fire devastated parts of the area many years ago (the exact date is unknown). The vegetation found in the Sierra de los Frailes study area is predominantly evergreen, although some of its elements are deciduous (e.g., Alnus).
STUDY AREA 2. HUAUTLA-CHILCHOTLA: This area is located in the central part of the Sierra Mazateca, between the noncarbonate and the karstic portions of the region. Its geographical reference point is a large river gorge that begins at a location known as Puente de Fierro-near the town of Huautla de Jiménez-and continues north to the town of Chilchotla. This area presents mosaics of vegetation with different degrees of human disturbance, and different successional stages. Eleven general localities (Appendix 1, Localities 6-16) were surveyed in this area, with altitudes ranging from 1,069-2,151 m. Because of its large extension and distinct physical characteristics, the river gorge can best be described if divided into three sub-parts: (1) the areas immediately adjacent to the river, (2) the mountain in the western part of the gorge (known among Mazatecs as Nindo-Ntahe, or Mountain of the High Water, located near the town of San Antonio Eloxochitlán, and (3) the mountain range in the eastern part of the gorge, which is the location of many large villages and communities, including Huautla de Jiménez in the south, and Santa María Chilchotla in the north.
Starting from the Puente de Fierro, and following the river-a tributary of the Petlapa River-to the north, the vegetation is best described as riparian forest with deciduous elements, interspersed with secondary vegetation. Among the trees found along the river and its adjacent areas are: Ulmus mexicana, Platanus mexicana var. mexicana, Cinnamomum effusum, Ficus sp., Glossostipula concinna, Litsea glaucescens, Ocotea bernoulliana, Damburneya salicifolia, Mollinedia viridiflora, Oecopetalum mexicanum, Quercus sartorii, Saurauia aff. villosa, Symplocos limoncillo, Deppea erythrorhiza, Citharexylum mocinnoi, Juglans aff. mollis, Capparidastrum mollicellum, Telanthophora grandifolia, and Liquidambar styraciflua in the nearby slopes. In the understory of the riparian forest, Chamaedorea palms are common, as well as many begonias and ferns such as Llavea cordifolia and Niphidium crassifolium. Among the epiphytes, species of Peperomia abound, as well as many orchids.
The slopes of the Nindo-Ntahe, west of the river (1,060-1,450 m; 3,477-4,757 ft), present mosaics of disturbed cloud forests, areas of subsistence agriculture, and secondary vegetation. Despite being highly disturbed, one still finds many large specimens of oaks in this area including: Quercus candicans, Q. eugeniifolia, Q. lancifolia, Q. ocoteifolia, and Q. polymorpha, and other trees such as Turpinia sp., Wimmeria bartletti, Hedyosmum mexicanum, Inga acrocephala, Liquidambar styraciflua, Ocotea bernoulliana, Palicourea padifolia, and the tree fern Sphaeropteris horrida. An interesting aspect of this area is the flora growing in the exposed rock faces in the road cuts of the road from Puente de Fierro to San Antonio Eloxochitlán. These rocks generally harbor many ferns, a wide variety of herbs, and small shrubs. At higher altitudes (ca.1,430 m; 4,691 ft), an intermittent stream that travels from San Antonio toward the river below supports a riparian forest with Platanus mexicana var. mexicana, Ficus sp., Deppea grandiflora, and Cornutia pyramidata.
In the winter, many trees on this mountain range lose their leaves, making the vegetation appear quite different from that found in the Sierra de los Frailes, where the vegetation tends to be nearly evergreen. The presence of Heliocarpus on the slopes of the mountain range is an indicator of the secondary nature of the vegetation.
The mountain range east of the gorge also has highly disturbed areas, which is expected given that it is the most populated part of the Sierra Mazateca. Wherever one goes in this mountain range, one is sure to find remnants of coffee plantations interspersed with cloud forest. Therefore, its vegetation is best described as secondary. Altitudes in this area range from 1,200-2,150 m (3,937-7,050 ft.). The highest peak is the Cerro de la Adoración, located southeast of Huautla de Jiménez at 2,150 m (7,053 ft).
Trees found in this range include: Liquidambar styraciflua, Inga vera, Alchornea latifolia, Myrsine coriacea, Quercus sartorii, Persea americana, Solanum aphyodendron, Frangula capreifolia, Miconia sylvatica, Buddleja americana, Berberis gracilis, and Clusia sp. In the southern parts of this area, near the Cerro de la Adoración, the following species were found: Clethra hartwegii, Miconia hemenostigma, Phyllonoma laticuspis, Alnus acuminata subsp. arguta, Vaccinium leucanthum, and Solanum nigricans, among others.
To the northeast of Huautla, towards the town of Santa Cruz de Juárez, one can encounter: Dendropanax arboreus, Garrya aff. laurifolia, Persea americana, Prunus brachybotrya, Saurauia leucocarpa, Solanum nigricans, Vaccinium leucanthum, Deppea grandiflora, Myriocarpa longipes, and Psychotria fruticetorum.
Along the road toward Santa María Chilchotla (1,070-1,230 m; 3,510-4,035 ft), north of Puente de Fierro, the vegetation is also mostly secondary. Some of the trees found here are: Persea schiedeana, Acalypha cf. longipes, Dendropanax arboreus, Juglans mollis, Alchornea latifolia, Tonduzia longifolia, Wimmeria bartletti, and Coccoloba hirtella. The black limestone outcrops that border the road, harbor many localityrestricted species and many ferns and gesneriads.
East of María Luisa, and near the community of Agua de Gancho, there are a few patches of forest growing on a limestone substrate that contain: Ardisia verapazensis, A. liebmannii, Cojoba arborea, Glossostipula concinna, Psychotria fruticetorum, Sommera arborescens, Deppea grandiflora, Hoffmannia nicotianifolia, Psychotria mexiae, Coccoloba sp., many Chamaedorea palms, ferns, orchids, and other epiphytes such as Marcgravia stonei. North of these forests, at an altitude of 1,700 m (5,577 ft) there are areas that have been highly disturbed by fires and consequently, their vegetation is secondary in nature.
STUDY AREA 3. CERRO RABÓN: This area is located in the easternmost karstic front range of the Sierra Mazateca. It is the plateau of the Cerro Rabón massif that rises west of the Miguel Alemán dam. The plateau has a rugged landscape composed of cone karst and large dolines. The highest peak in the region is Cerro Caballero at 2,150 m (7,054 ft). This area is the most difficult to access, as there are no roads that go close to the plateau. One can enter the area by foot from three localities: the town of San José Tenango, the community of Rancho Avendaño which is east of Cerro Central, and the town of Jalapa de Díaz. The altitudinal range of the five localities (Appendix 1, Localities 17-21) explored in the northeastern and southeastern portions of the plateau is 1,100-1,645 m.
Although the Cerro Rabón is difficult to access and has no surface streams because of its karstic, porous substrate, its plateau is quite populated, contrary to the popular belief among many Mazatecs that no one lives on this mountain.
The vegetation in the populated portions of the plateau is generally disturbed, but it is well conserved in the less populated areas. The mature cloud forests found in the explored areas are very distinct in floristic composition from others found in the Sierra Mazateca, particularly because one of their dominant elements is Oreomunnea mexicana, a large tree not found anywhere else in this sierra. The specimens of Oreomunnea observed were 25-30 m (82-100 ft) in height, and grew in close association with trees of Sloanea cruenta, also reaching the same heights. Other species living among the Oreomunnea trees are: Weinmannia pinnata, Pinus sp., Ardisia liebmannii, Randia matudae, Psychotria galeottiana, P. sarapiquiensis, Parathesis leptopa, and Sommera arborescens. In the understory, especially in areas with light gaps, numerous Chamaedorea species thrive, in conjunction with many species of Acanthaceae, and other herbs. Epiphytic ferns and orchids are a common component of these forests. Other species present in this area but not as abundant as Oreomunnea forests are: Saurauia villosa, Clethra conzattiana, Fuchsia paniculata, Glossostipula concinna, Myriocarpa longipes, Oreopanax xalapensis, and Arachnothryx heteranthera. In total, 21 general localities distributed in the three study areas were selected, and frequent expeditions were made to these areas (see Appendix 1). Collections were carried out with permits DOO.02.1463 and SGDPA/DGVS/3312 issued by Mexico's Secretariat of Environment and Natural Resources (SEMARNAT, 2010), and additional permits were provided by local authorities. The coordinates of localities were recorded with a GPS system. Specimens were pressed in the field and dried in Huautla de Jiménez, using standard methods (Bridson & Forman, 1992) . All of the collections were made by the author with the assistance of local guides, colleagues, and family. The focus, throughout the study, was on collecting fertile vouchers. The identification of specimens began in June 2002 at The University of Texas at Austin. Many specialists contributed to the final identification of specimens (see Acknowledgments).
SPECIES CHECKLIST: The species checklist (Appendix 2) is based entirely on the collections made by the author and collaborators during the present study; collections made by other collectors, whether or not cited in previous published works (Schultes, 1941; Ruiz-Jiménez, 1995; Ruiz-Jiménez et al. 2000 , 2012 are not included. The species checklist thus does not attempt to reflect current knowledge of the flora of the study areas but rather the contributions of the current study, the largest undertaken in the Sierra Mazateca. Species are presented alphabetically according to four major categories: Lycophytes, Ferns, Gymnosperms, and Angiosperms. Authors of plant names are cited after Brummit and Powell (1992) . The classification of lycophytes follows Christenhusz et al. (2011) . Ferns are presented following the classification of Smith et al. (2006) and Christenhusz et al. (2011) , which are congruent with each other except for the recognition of Nephrolepidaceae and Athyriaceae, which follows Christenhusz. Gymnosperms are classified according to Christenhusz et al. (2011) . Angiosperms follow the classification system of the Angiosperm Phylogeny Group IV (APG IV, 2016; Stevens, 2017) . Scientific names were confirmed in journals and database systems (The Plant List, 2013; Tropicos.org, 2017; Villaseñor, 2010) .
Species names are followed by a description of the plant's general habit, the altitudinal range represented by the specimens collected, and the localities where they were collected (see localities, Appendix 1), with voucher numbers in parentheses. Species are terrestrial unless otherwise stated. The localities of species recognized as endangered, threatened, or protected by Mexican law are not disclosed (SEMARNAT, 2010) .
In Mexico, specimens were deposited at the Instituto de Ecología, A.C. (XAL), and the National Autonomous University (MEXU). In the US they were deposited at The University of Texas at Austin (TEX) and the Smithsonian's National Museum of Natural History (US); there are additional partial sets to be distributed. Vouchers sent to specialists for identification may be found in select herbaria in the US (see Acknowledgments).
There are several collections that remain unidentified even to the rank of family. As new determinations are received, and when a critical mass of newly identified material is available, the author will publish an update of the checklist.
RESULTS AND DISCUSSION
A total of 1,200 collections made by the author are included in this study. These collections represent 648 species distributed among 136 families and 389 genera (Appendix 2). Twenty-nine of the species are only determined to genus, but are recognized as distinct taxa and counted as individual species.
In terms of the number of species they contain, angiosperms represent the largest of the vascular plant groups (84%), followed by ferns (14%), lycophytes (1.5%), and gymnosperms (0.5%) ( Table 1) .
Based on the records included in this paper, the five largest families of angiosperms found in the Sierra Mazateca, in terms of their number of genera and species, are: Asteraceae, Orchidaceae, Rubiaceae, Melastomataceae, and Piperaceae. The Polypodiaceae is the largest family of ferns. Twenty-one of the recorded species are protected by Mexican law because they are endangered or threatened with extinction, or very close to becoming threatened (SEM-ARNAT, 2010). These species are noted, without specific locality, in Appendix 2.
The 648 species collected through this study give a positive indication of the biological richness found in the Sierra Mazateca, but further research in herbaria and exploration of the region will surely increase the checklist included in this work. The Sierra de los Frailes and the Cerro Rabón plateau, in particular, merit further study.
A preliminary report of this study available online (Lorea-Herná ndez & Munn-Estrada, 2005) was one of the data sets used in a study to determine the floristic affinities among Mexican cloud forests. The findings indicate that the flora of the Sierra Mazateca has close affinities to other cloud forests in Oaxaca including: Chinantla, Cerro Salomón, Sierra de Juárez, Tiltepec, El Rincón and Santa Cruz Tepetotutla (Ruiz-Jiménez et al., 2012) . This author feels that any further analysis of the data should await completion of the identification of remaining material collected during this study as well as and further fieldwork in the areas mentioned above. In addition to supporting a better understanding of cloud forests in Mexico, the relevance of this study is its potential to contribute to the conservation and sustainable management of vegetation in the Sierra Mazateca, as well as to the development of educational materials for the communities in this region. of Dr. José Panero. In Mexico, the project was sponsored by the Instituto de Ecología, A.C. in Xalapa, Veracruz, under the supervision of Dr. Francisco Lorea. Without the backing of Drs. Panero and Lorea, this project could not have been carried out. Key support was received from the late Dr. Mario Sousa Sánchez and Rafael TorresColín at the National Herbarium (MEXU) of the Universidad Nacional Autónoma de México (UNAM) in Mexico City. The study was made possible by research grant U-028 received from the Mexican Consejo Nacional para el Uso y Conocimiento de la Biodiversidad (CONABIO). Additional funding was obtained from the Tinker Foundation (through the Institute of Latin American Studies at UT-Austin), the Linda Escobar Fellowship for Tropical Studies (Plant Biology Graduate Program at UT), and Bacardi & Cía. Plant identifications were generously provided by the following botanists (families identified and herbaria affiliations in parentheses): Pedro Acevedo (Sapindaceae; US), Salvador Acosta (Acanthaceae; ENCB), Frank Almeda (Melastomataceae, Symplocaceae; CAS), Paul Berry (Onagraceae; MICH), Kathleen Burt-Utley (Begoniaceae; USF), Lynn Clark (Poaceae; ISC), Thomas Croat (Araceae; MO), Thomas Daniel (Acanthaceae; CAS), Ricardo de Santiago (Melastomataceae; FCME), Alfonso Delgado Salinas (Fabaceae; MEXU), Robert Dressler (Orchidaceae; JBL), Adolfo Espejo (Mono- Locality 4: Agua de Cerro -San Pedro de los Encinos Municipio: Mazatlán Villa de Flores. Location: Between the communities of Agua de Cerro and San Pedro de los Encinos (SE of Agua Duende, and before Soyaltitla); accessible from the road that connects Plan de Guadalupe with Palo de Marca, and continues towards Huautla de Jiménez. Altitude: 2,020-2,345 m (6,627-7,693 ft). Vegetation: Mature cloud forest that presents a higher degree of disturbance than that found in the previous localities (mainly from wood-cutting for fuel). The forests of this locality have also been disturbed by major fires, but details about their last occurrence is unknown. However, throughout the area one can find elements of cloud forest vegetation. The Cerro de la Adoración is considered a sacred place for the Mazatec people of the highlands, and to this day it remains unpopulated. Nevertheless, the vegetation is highly disturbed and only at its very top can one find a small patch of forest composed of oak trees. Because of its remoteness from the field base and the costs involved in reaching the site, this locality was not explored in detail. The one trip made to the site revealed that the locality has cloud forests on limestone substrates that deserve more study. Altitude: 1,100-1,555 m (3,608-5,101 ft). Vegetation: Mature cloud forest in non-populated areas; disturbed cloud forest in populated areas.
APPENDIX 2 SPECIES CHECKLIST
See ''Methods'' for explanation of format and content. Families, genera and species are listed alphabetically by family etc. within the four major groups: Lycophytes, Ferns, Gymnosperms, and Angiosperms. 
LYCOPHYTES LYCOPODIACEAE

